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[Claim(s)] 

[Claim l] The manufacture approach of the quality of a nanoscale needlelike 
substance characterized by obtaining the quality of a dual structure nano scale 
needlelike substance which consists of a tube like wall which consists of carbon 
material formed in the periphery of the core part which consists of an iron system style 
by making carbon deposit on the periphery of the iron system style which has the path 
of a nano- scale, and this core part. 

[Claim 2] the manufacture approach of the quality of a nano- scale needle like substance 
according to claim 1 which be what be obtain by heat the iron system raw material 
chose from the group which the iron system style which have the path of the 
above-mentioned nano scale become from the mixture of the (I) iron compound and the 
(II) iron compound which will be in a gas condition under the temperature of about 
300- 1000 degrees C, and other transition metals compounds under existence of the 
additive which change this iron system raw material into an iron system style. 
[Claim 3] The manufacture approach of the quality of a nano- scale needlelike 
substance according to claim 2 which is at least one sort chosen from the group which 
an iron compound becomes from halogenation iron, an iron complex, perchloric acid 
iron, an iron sulfide, cementite, iron silicide, nitriding iron, selenium ized iron, 
Lynn-ized iron, and HPized iron, and is at least one sort chosen from the halogenide of 
the transition metals chosen from the group which other transition-metals compounds 
become from cobalt, nickel, and chromium. 

[Claim 4] The manufacture approach of the quality of a nano scale needlelike 
substance according to claim 2 or 3 which is at least one sort chosen from the group 
which an additive becomes from the (a) fluorine and a carbon content compound, (b) 
hydrogen, and (c) halogenation salt. 

[Claim 5] The manufacture approach of the quality of a nano scale needlelike 
substance according to claim 1 to 4 which performs deposition of the carbon to the 
periphery of an iron system style by heating a carbon content compound under 
existence of this iron system style. 

[Claim 6] The quality of a dual structure nano scale needlelike substance which 
consists of a tube -like wall which consists of carbon material formed in the periphery of 
the core part which consists of an iron system style, and this core part [ whether it 
heats to the temperature more than the melting point of the iron system style of a core 
part, and ] Or the manufacture approach of the quality of a nano*scale needlelike 
substance according to claim 1 to 5 which has further the process which removes the 
iron system style of a core part and obtains nano scale straight-line -like hollow carbon 
material by heating under existence of a halogen or carrying out acid treatment. 
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[Claim 7] The needlelike substance for manufacture of the nano-scale straight- line-like 
hollow carbon material which a diameter becomes from the iron system style which has 
the path of the nano-scale which is about l-1000nm. 

[Claim 8] (l) The iron system raw material chosen from the group which consists of 
mixture of the (I) iron compound and the (II) iron compound which will be in a gas 
condition under the temperature of about 300- 1000 degrees C, and other 
transition-metals compounds By heating the iron system style and fluororesin which 
were obtained at the process which obtains the iron system style which has the path of 
a nano-scale by heating at 400-500 degrees C under existence of a fluororesin, and the 
(2) above-mentioned processes (l) at 510 550 degrees C The manufacture approach of 
the nano-scale straight-line-like hollow carbon material which includes the process 
which heats the quality of a dual structure nano-scale needlelike substance obtained at 
the process which is made to deposit carbon on the periphery of an iron system style, 
and obtains the quality of a dual structure nano- scale needlelike substance, and the (3) 
above-mentioned processes (2) at the temperature of 560 degrees C or more. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
quality of a needlelike substance which has the path of a nano-scale excellent in 
linearity. 

[0002] This invention relates to the manufacture approach of quality of a needlelike 
substance like nano-scale straight-line like hollow carbon material, such as quality of a 
dual structure nano-scale needlelike substance with the high linearity which consists 
of a tube -like wall which consists of carbon material formed in the periphery of the core 
part which consists of an iron system style, and this core part in more detail, and a 
carbon nanotube with the high linearity which comes to remove an iron system style 
from this quality of a dual structure nano-scale needlelike substance. 
[0003] 

[Description of the Prior Art] As pillar-shaped hollow carbon of the nano-scale known 
conventionally, a carbon nanotube is mentioned as a representative. On the occasion of 
mass production method of this carbon nanotube, the carbon material vapor growth 
using a metal catalyst is taken, and the carbon material which carries out vapor 
growth in this case is formed after the pyrolysis using the principle by which carbon 
accumulates and grows on the catalyst. 

[0004] Therefore, in order that the carbon nanotube obtained might grow considering a 
catalyst as an endpoint, manufacture of a carbon nanotube with high linearity, path 
control, etc. were difficult, and the thing with high linearity especially with a large 
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field of the invention was difficult to mass-produce. That is, in the industrial process by 
the carbon material vapor growth using the above-mentioned metal catalyst, since the 
carbon nanotube obtained was difficult to grow up linearly with advance of a reaction, 
many things of the gestalt to which the generated carbon nanotube became entangled 
mutually were obtained. 

[0005] Moreover, the carbon nanotube complex with which the space section in a carbon 
nanotube was filled up with the metal is supposed that different quantum effectiveness 
from the carbon nanotube which consists only of conventional carbon, an electric 
conduction property, magnetic properties, etc. are demonstrated, and application in 
many fields is expected. Some reports are made as an approach of obtaining such a 
metal endocyst carbon nanotube. 

[0006] For example, arc discharge was made to perform between the carbon electrodes 
which elaborated on the metal catalyst and were crowded, and the method of isolating 
a carbon nanotube from the soot to generate has been performed from the former. 
According to this approach, it is known that the carbon nanotube with which a metal 
exists at the tip of a tube instead of a building envelope will be generated partially. The 
carbon complex with which such a metal exists at a tip is [ only being observed by the 
electron microscope, and ] as a by product at the time of carbon nanotube manufacture, 
and cannot be said to be a practical manufacturing method. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
manufacture approach of the needlelike quality of a nano scale needlelike substance 
with high linearity. 

[0008] Especially this invention has a metal in offering the approach of manufacturing 
industrially advantageously quality of a nano-scale needlelike substance like 
nano scale straight-line-like hollow carbon material, such as a carbon nanotube with 
high endocyst thru/or quality of a dual structure nano-scale needlelike substance with 
the high linearity with which it fills up, and linearity, at the space section of nano-scale 
straight-line -like hollow carbon material, such as a carbon nanotube. 
[0009] 

[Means for Solving the Problem] this invention persons found out that the quality of a 
dual structure nano scale needlelike substance with high linearity generated by 
manufacturing previously the iron system style used as a core part, and adopting the 
new technique of making carbon deposit on the surroundings of it, as a result of 
advancing research in view of the above present condition. 

[0010] Furthermore, the quality of a dual structure nano-scale needlelike substance 
with the high linearity from which this invention persons were obtained in this way, 
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Namely, the quality of a dual structure nano- scale needle like substance with the high 
linearity which consists of a tube -like wall which consists of carbon material formed in 
the periphery of the core part which consists of an iron system style, and this core part 
By heating more than the melting point of the iron system style of a core part, or 
heating under existence of a halogen, the iron system style of a core part could be 
removed alternatively, and it found out that nano-scale straight-line-like hollow carbon 
material, such as a carbon nanotube with high linearity, was obtained similarly. 
[0011] Based on these new knowledge, this invention adds examination further and is 
completed. That is, this invention offers the following manufacture approach. 
[0012] 1. Manufacture approach of quality of nano-scale needlelike substance 
characterized by obtaining quality of dual structure nano-scale needle like substance 
which consists of tube-like wall which consists of carbon material formed in periphery 
of core part which consists of iron system style by making carbon deposit on periphery 
of iron system style which has path of nano-scale, and this core part. 
[0013] 2. Manufacture approach of quality given in above-mentioned term 1 which is 
what is obtain by heat iron system raw material chose from group which iron system 
style which has path of above-mentioned nano-scale becomes from mixture of (I) iron 
compound and (II) iron compound which will be in gas condition under temperature of 
about 300- 1000 degrees C, and other transition metals compounds under existence of 
additive which changes this iron system raw material into iron system style of 
nano scale needlelike substance. 

[0014] 3. Manufacture approach of quality of nano scale needlelike substance given in 
above-mentioned term 2 which is at least one sort chosen from group which iron 
compound becomes from halogenation iron, iron complex, perchloric acid iron, iron 
sulfide, cementite, iron silicide, nitriding iron, selenium-ized iron, Lynn-ized iron, and 
Hl-ized iron, and is at least one sort chosen from halogenide of transition metals 
chosen from group which other transition-metals compounds become from cobalt, 
nickel, and chromium. 

[0015] 4. Manufacture approach of above-mentioned term 2 which is at least one sort 
chosen from group which additive becomes from (a) fluorine and carbon content 
compound, (b) hydrogen, and (c) halogenation salt, or quality of nano scale needlelike 
substance given in 3. 

[0016] 5. Manufacture approach of quality of nano scale needlelike substance given in 
either of above-mentioned terms 1-4 which performs deposition of carbon to periphery 
of iron system style by heating carbon content compound under existence of this iron 
system style. 

[0017] 6. Quality of Dual Structure Nano-scale Needlelike Substance Which Consists of 
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a Tube like Wall Which Consists of Carbon Material Formed in Periphery of Core Part 
Which Consists of an Iron System Style, and this Core Part [ whether it heats to the 
temperature more than the melting point of the iron system style of a core part, and ] 
Or the manufacture approach of the quality of a nano scale needlelike substance given 
in either of the above-mentioned terms 15 which has further the process which 
removes the iron system style of a core part and obtains nano-scale straight- line -like 
hollow carbon material by heating under existence of a halogen or carrying out acid 
treatment. 

[0018] 7. Needlelike substance for manufacture of nano-scale straight-line -like hollow 
carbon material which diameter becomes from iron system style which has path of 
nano scale which is about l lOOOnm. 

[0019] 8.(1) The iron system raw material chosen from the group which consists of 
mixture of the (I) iron compound and the (II) iron compound which will be in a gas 
condition under the temperature of about 300- 1000 degrees C, and other 
transition-metals compounds By heating the iron system style and fluororesin which 
were obtained at the process which obtains the iron system style which has the path of 
a nano scale by heating at 400-500 degrees C under existence of a fluororesin, and the 
(2) above-mentioned processes (l) at 510-550 degrees C The manufacture approach of 
the nano scale straight-line -like hollow carbon material which includes the process 
which heats the quality of a dual structure nano scale needlelike substance obtained at 
the process which is made to deposit carbon on the periphery of an iron system style, 
and obtains the quality of a dual structure nano-scale needlelike substance, and the (3) 
above-mentioned processes (2) at the temperature of 560 degrees C or more. 
[0020] In short, this invention the iron system raw material chosen from the group 
which consists of mixture of (l) 300 - (I) iron compound and (II) iron compound, and 
other transition-metals compounds [ which will be in a gas condition under the 
temperature of about 1000 degrees C ] By making carbon deposit on the periphery of 
the process and (2) this iron system style which make the iron system style which has 
the path of a nano-scale by heating this iron system raw material under existence of 
the additive changed into an iron system style generate The process which obtains the 
quality of a dual structure nano scale needlelike substance with the high linearity 
which consists of a tube-like wall which consists of carbon material formed in the 
periphery of the core part which consists of an iron system style, and this core part, 
And [ whether the quality of the (3) above-mentioned dual structure nano- scale 
needlelike substance is heated more than the melting point of the iron system style of a 
core part or it heats under existence of a halogen if needed, and ] Or by carrying out 
acid treatment, the iron system style of a core part is removed, the process which 
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obtains nano scale straight- line -like hollow carbon material, such as a carbon nanotube, 
is adopted, and the quality of a nano scale needlelike substance is manufactured. 
[0021] 

[Embodiment of the Invention] In this invention, by making carbon deposit on the 
periphery of the iron system style which has the path of a nano- scale first, a periphery 
is carbon material and the quality of a dual structure nano-scale needlelike substance 
whose inner layer is the above-mentioned iron system style is obtained. 
[0022] This quality of a dual structure nano scale needlelike substance has the dual 
structure which consists of the tube -like wall thru/or the periphery section which 
consists of carbon material formed in the periphery of the core part to which endocyst 
is carried out and an iron system style becomes [ restoration thru/or ] the space section 
of nano-scale straight-line -like hollow carbon material, such as a carbon nanotube, 
from an iron system style, and this core part. 

[0023] The iron system style which has the path of the iron system style 
above-mentioned nano-scale For example, the mixture of the (I) iron compound or the 
(II) iron compound which will be in a gas condition at the temperature of about 300 
degrees C - about 1000 degrees C, and other transition-metals compounds It can be 
made to generate by heating this iron system raw material under existence of the 
additive which may grow up (the following and these (I) and (II) being named 
generically and it being called an "iron system raw material") into an iron system style. 
[0024] That is, if the iron system raw material in a gas condition is heated under 
existence of the above-mentioned additive according to this gaseous phase reaction, an 
iron system metal etc. will serve as a nano scale needlelike substance with high 
linearity thru/or a nano-scale whisker (namely, iron system style used by this 
invention). 

[0025] The components which constitute this iron system style are the oxide of the 
mixture of halogenation iron, such as an alloy of iron, iron, and other transition metals 
(Co, nickel, Cr, etc.), and iron fluoride, an iron oxide, iron, and these transition metals, 
halogenides, or such mixture. 

[0026] As an iron system raw material for manufacturing the above-mentioned iron 
system style, about 1000 degrees C or less of 300- 1000 degrees C of various things can 
be used, if it is the compound which can be in a gas condition under the temperature of 
400-600 degrees C especially preferably. It is that "it will be in a gas condition" will be 
in a gaseous-phase condition by sublimation, decomposition, evaporation, etc. here. 
[0027] the above-mentioned iron system raw material - for example, iron complexes, 
such as FeC12, FeC13, FeC12, -4H20, FeC13.6H20, FeF2 and FeBr2, halogenation iron 
of FeI2 grade, and a ferrocene, perchloric acid iron, an iron sulfide, selenium-ized iron, 
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nitriding iron, Lynnized iron, Hlized iron, cementite, and silicification - iron 
compounds, such as iron, can be illustrated. These iron compounds can be used also 
with gestalten, such as a hydrate. Also among these iron compounds, FeC12 and FeC13 
are desirable especially. 

[0028] As an iron system raw material, if the above iron compounds are used 
independently, the iron system style obtained usually makes the constituent 
independent [, such as iron, haloge nation iron (iron fluoride etc.), or cementite, ] in 
many cases. 

[0029] Furthermore, the above-mentioned iron compound and transition-metals 
compounds, such as halogenides (chloride etc.) of other transition metals, such as Co, 
nickel, and Cr, and an oxide, may be mixed and used. Thus, if the above-mentioned iron 
compound and a transition-metals compound are mixed and it is used as an iron 
system raw material, the iron system style obtained usually consists of one sort chosen 
from the alloy of iron, other above transition metals, and iron and other transition 
metals, the iron oxide, the iron halogenide, the oxide of other transition metals, the 
halogenide of other transition metals, etc., or two sorts or more in many cases. 
[0030] Moreover, as an additive changed into an iron system style, it is independent, or 
the (a) fluorine and a carbon content compound, (b) hydrogen, two or more sorts of (c) 
halogenation salts, etc. can use the above-mentioned iron system raw material, for 
example, mixing them. 

[0031] As the fluorine and carbon content compound of the above (a), fluororesins, such 

as polytetrafluoroethylene (PTFE) and fluoride ethylene -propylene copolymerization 

resin (FEP), fluoride ethylene perfluoroalkyl vinyl ether copolymerization resin (PFA), 

and polyvinylidene fluoride resin (PVDF), etc. can be illustrated, for example. Also 

among these, polytetrafluoroethylene (PTFE) is desirable especially. 

[0032] As a halogenation salt of the above (c), the halogenide of alkali metal (especially 

Na, Li), such as NaCl, NaF, LiCl, and LiF, is desirable, for example. 

[0033] In this invention, although it can be used for arbitration combining the 

above-mentioned iron system raw material and the above-mentioned additive, using 

FeC12 as an iron compound and using PTFE, hydrogen, NaF, etc. as an additive as a 

desirable combination, especially, is recommended. 

[0034] Although it is not limited especially as long as the iron system style which has 
the path of a desired nanoscale generates as conditions at the time of heating the 
above-mentioned iron system raw material under existence of the above-mentioned 
additive, about 1000 degrees C or less of 300-1000 degrees C of methods of heating the 
above-mentioned iron system compound and the above-mentioned additive (it being in 
a gaseous-phase condition at this temperature) are illustrated under the temperature 
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of 400-600 degrees C especially preferably, for example. In addition, when heating the 
above-mentioned iron system raw material, using the fluorine and carbon content 
compound of the above (a) as an additive, it is desirable to consider as about 400-500 
degrees C. 

[0035] the ambient atmosphere at the time of heating - a vacua - or it is desirable to 
consider as inert gas ambient atmospheres, such as helium, an argon, neon, and 
nitrogen. 

[0036] Moreover, as a pressure at the time of heating, although the pressure from 
reduced pressure to pressurization is employable, generally ten to 4 Pa - about 150 
0 lPa - about 1500Pa kPas are lPa - about lOOPa especially preferably. 
[0037] An additive usually uses the one to 10 time equivalent of a complement for iron 
system style generation. 

[0038] Especially generally a reaction is about 0.5 - 2 hours in predetermined reaction 
temperature for about 0.1 to 10 hours that what is necessary is just to carry out until 
the iron system style which has the path of a desired nano-scale generates. 
[0039] In order to isolate the iron system style which has the path of the nano-scale 
obtained, the approach adopted as generally [ the approach except soot etc., the 
approach of using a surfactant underwater, distributing, and repeating and generating 
centrifugal separation and filtration, ete. ] isolating the carbon of a nano-scale is 
applicable with an unreached raw material, the approach except the soot which carries 
out a byproducts, oxidizers, such as an acid, or heating using a screen. 
[0040] In this way, the iron system style which has the path of the nano-scale obtained 
is the very high needle crystal of linearity, and about l lOOOnm of diameters is about 
30-100nm especially. Moreover, especially the aspect ratio (ratio of length to diameter) 
of die-length L to a diameter D is five to about 60 three to about 100. 
[0041] That this iron system needle crystal is useful as a catalyst for manufacture of 
nano-scale straight-line -like hollow carbon material, such as a carbon nanotube, and 
the quality of a dual structure nano-scale needlelike substance of this invention is the 
new fact found out for the first time by this invention persons. 

[0042] By the dual structure nano-scale needlelike matter following **, the quality of a 
dual structure nano-scale needlelike substance is obtained by this invention by making 
carbon deposit on the periphery of the iron system style which has the path of the 
above-mentioned nano-scale. 

[0043] As an approach of making carbon depositing on the periphery of the iron system 
style which has the path of the above-mentioned nano-scale, although it can carry out 
by various kinds of approaches, industrially, the method of heating a carbon content 
compound in a vacuum or inert gas is advantageous under existence of the iron system 
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style which has the path of the above-mentioned nano-scale. 

[0044] Although various kinds of thxngs can be used if it is the ingredient winch may 
deposit carbon on the periphery of the above-mentioned iron system style under 
beating as the above-mentioned carbon content compound, a carbon content compound, 
for example, a hydrocarbon, is desirable especially, as these hydrocarbons - carbon 
numbers 1-10 - especially - ft. carbon numbers 2-10, such as the saturated alxphatxc 
hydrocarbon of 1-3, for example, methane, ethane, a propane, butane, a pentane, and a 
hexane, - especially - the carbon numbers 6-40, such as 2 or the partial saturate 
ahphatic hydrocarbon of 3, for example, ethylene, a propylene, and acetylene -- these 
derivatives of 6-20, such as aromatic hydrocarbon, for example, benzene, naphthalene, 
and an anthracene, etc. can be illustrated especially. 

[0045] Furthermore, fluororesins, such as polytetrafluoroethylene (PTFE) and fluorxde 
ethylene-propylene copolymerization resin (FEP), fluoride ethylene-perfluoroalky vxnyl 
ether copolymerization resin (PFA), and polyvinyhdene fluoride resin (PVDF), etecan 
also be used as this carbon content compound. Also among these, 
polytetrafluoroethylene (PTFE) is desirable especially. 

[0046] As temperature at the time of heating the above-mentioned carbon content 
compound under existence of an iron system style, 400 degrees C - about 
400-1000-degree C about 1500 degrees C are about 500-700 degrees C especxally 
preferably. However, when using fluororesins, such as Above PTFE, as a carbon content 
compound, it is about 510-550 degrees C in temperature, and heating with an xron 
system style is desirable. 

[0047] the ambient atmosphere at the time of heating - a vacua ~ or it is desxrable to 
consider as inert gas ambient atmospheres, such as helium, an argon, neon, and 

nitrogen. « 
[0048] Moreover, as a pressure at the time of heating, although the pressure from 
reduced pressure to pressurization is employable, generally ten to 4 Pa - about 150 
0 lPa - about 1500Pa kPas are lPa - about lOOPa especially preferably. 
[0049] Although especially the operating rate of the iron system style whxch has the 
path of a nano scale, and said carbon content compound is not restricted, generally xt 
should just carry out 0.1-100 weight section extent use of the carbon content compound 
to the iron system raw material 1 weight section used for manufacture of an xron 
system style. Generally, the decomposition rate of sedimentation and the carbon 
amount of supply of a carbon source have correlation, and as a result, when there are 
many carbon contents, a wall becomes thick, and conversely, when there are few carbon 
contents, a wall becomes thin. 

[00501 Especially generally a reaction is about 0.5 - 2 hours in predetermined reactxon 
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temperature for about 0.1 to 10 hours that what is necessary is just to carry out until 
the predetermined quality of a dual structure nano-scale needlelike substance 
generates. 

[0051] In addition, in this invention, path adjustment of the quality of a dual structure 
nano-scale needlelike substance can be easily performed by adjusting the amount of the 
carbon content compound used, reaction time, reaction temperature, reaction pressure, 
etc 

[0052] In this way, in this process, the quality of a dual structure nano-scale needlelike 
substance obtained consists of nano scale straight-line -like hollow carbon material, 
such as a carbon nanotube which consists of carbon deposited on the iron system style 
which has the path of a nano-scale, and the surroundings of it, and serves as a gestalt 
from which the nano scale straight- line like hollow carbon material space sections, 
such as a carbon nanotube, were completely filled with this iron system style on 
parenchyma. 

[0053] Since the iron system style of a core part is a nano-scale iron system style with 
the high linearity compounded in advance, the quality of a dual structure nano scale 
needlelike substance of this invention which makes it come to deposit carbon on the 
surroundings of this iron system style also twines mutually, and there is no quality of a 
dual structure nano scale needlelike substance with very high linearity needlelike and 
obtained from the height of the linearity but the usefulness of quality is high. 
[0054] Moreover, it is needlelike and especially the aspect ratio (ratio of length to 
diameter) of die-length L [ as opposed to / about 15-1000nm of diameters is about 
40 120nm especially, and / a diameter D ] with the quality of a dual structure 
nano-scale needlelike substance very high [ linearity ] is five to about 60 three to about 
100. 

[0055] The wall of nano scale straight-line -like hollow carbon material, such as a 
carbon nanotube, can control the thickness by carbonaceous alimentation. Although the 
thickness changes with the class of carbon content compound at the time of making 
carbon deposit on an iron system style, conditions, etc., generally it is about 5-20nm 
especially about 0.5-100nm. 

[0056] Moreover, the carbon material which constitutes a wall may have the 
in-between structure, when structure changes with the class of carbon content 
compound at the time of making carbon deposit on the periphery of an iron system 
style conditions, etc., and it has graphite structure, and it has amorphous structure. 
For example, when benzene is used as this carbon content compound, it becomes the 
graphite structure which developed into altitude and aliphatic hydrocarbon is used as 
this carbon content compound, there is an inclination used as amorphous structure. 
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[0057] In manufacture this invention of nano-scale straight- line -like hollow carbon 
material, nano- scale straight-line-like hollow carbon material, such as a carbon 
nanotube, is obtained by removing the iron system style of the core part of the 
above-mentioned quality of a dual structure nano- scale needlelike substance. In order 
to remove the iron system style of a core part, it can carry out also by making things 
and heating under existence of a halogen by heating more than the melting point of the 
iron system style of a core part. Furthermore, the iron system style of a core part is 
removable also by carrying out acid treatment of the above-mentioned quality of a dual 
structure nano-scale needlelike substance. 

[0058] What is necessary is just to heat the quality of a dual structure nano-scale 
needlelike substance at the temperature more than the melting point of the iron 
system style concerned in the quality of a dual structure nano-scale needlelike 
substance, in more detail, when the melting point of the iron system style of a core part 
is lower than the decomposition temperature of the nano-scale straight-line-like hollow 
carbon material of a wall. Especially this approach is advantageous when the iron 
system style of a core part is the halogenide of the component, FeF2 and FeC12, of a 
low-melt point point, and FeC13 grade etc. comparatively [ for example, ] 
[0059] Moreover, in the quality of a dual structure nano-scale needlelike substance, 
when the melting point of the iron system style of a core part is higher than the 
decomposition temperature of the nano-scale straight-line-like hollow carbon material 
of a wall, the iron system style of a core part can be removed by heating under 
existence of a halogen. As the above-mentioned halogen, chlorine, a bromine, iodine, etc. 
can be used, among these chlorine is [ but ] desirable. By using a halogen, removal of 
an iron system style, especially the iron system style which consists of components 
other than a halogenide becomes easy. This is considered for the component which 
constitutes an iron system style to serve as a halogenide, and for the melting point to 
fall. 

[0060] As temperature at the time of heating the quality of a dual structure nano- scale 
needlelike substance under existence of the temperature at the time of heating or a 
halogen, although it changes also with classes of iron system style of a core part, 
generally iron system styles are sufficient temperature to be removed and the 
temperature (temperature which exceeds the melting point of the resultant of an iron 
system style and a halogen when heating under existence of a halogen) especially 
exceeding the melting point of an iron system style. What is necessary is generally, just 
to choose especially preferably 300 degrees C - about 1500 degrees C whenever 
[ stoving temperature / about 600- 1000 degrees C ] from the range of about 700-900 
degrees C suitably. 
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[0061] As an additive at the time of manufacturing said iron system style, in addition, 
for example, polytetrafluoroethylene (PTFE), Fluoride ethylene -propylene 
copolymerization resin <FEP), fluoride ethylene perfluoroalkyl vinyl ether 
copolymerization resin (PFA), When fluororesins, such as polyvinylidene fluoride resin 
(PVDF), etc. are used The iron system style of the core part of the quality of a dual 
structure nanoscale needlelike substance is removable by being iron fluoride, being 
560 degrees C or more in temperature, and usually heating especially this quality of a 
dual structure nano scale needlelike substance at the temperature of about 560-3000 
degrees C. 

[0062] the ambient atmosphere at the time of heating under existence of the ambient 
atmosphere at the above-mentioned time of carrying out heating or a halogen - a 
vacua - or it is desirable to consider as inert gas ambient atmospheres, such as helium, 
an argon, neon, and nitrogen. 

[0063] Moreover, as a pressure at the time of heating under existence of the pressure at 
the above-mentioned time of carrying out heating or a halogen, although the pressure 
from reduced pressure to pressurization is employable, generally ten to 4 Pa - about 
150 O.lPa - about 1500Pa kPas are lPa - about lOOPa especially preferably. 
[0064] Although the operating rate of the quality of a dual structure nano scale 
needlelike substance and a halogen changes also with reaction conditions and is not 
restricted especially, generally it is desirable to supply a halogen 10 minutes to about 
120 minutes with the speed of supply of 10 - 1000CCM preferably 1 minute to about 
300 minutes with the speed of supply of 1 - 10000CCM to lg of quality of a dual 
structure nano scale needlelike substance. Here, "CCM" means CC/min and points out 
the amount (CC) of the gas supplied to per minute at the system of reaction. If less 
than the minimum of the above-mentioned range, removing [of the iron system style of 
a core ] will become imperfect, and when the amount of the halogen used, on the other 
hand, exceeds the upper limit of the above-mentioned range, it may spoil the structure 
of the periphery section. 

[0065] What is necessary is just to perform the above-mentioned heat-treatment or 
heat-treatment under existence of a halogen until the iron system style of a core part is 
removed completely. What is necessary is just to heat especially generally for about 0.5 
to 2 hours for about 0.1 to 10 hours. Heating may be ended in the form where it left a 
part of iron system style of a core part depending on the case. 

[0066] Moreover, the iron system style of the core part of the quality of a dual structure 
nano- scale needlelike substance is iron, acid treatment is effective especially when the 
wall which consists of carbon is graphite structure, and it is performed by distributing 
and agitating the quality of a dual structure nano scale needlelike substance in acids, 
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such as a hydrochloric acid, a sulfuric acid, and a nitric acid. Especially as 
concentration of tins acid, although not limited, it is desirable to consider as about 
1-10N for example. The time amount which acid treatment takes is until die iron 
system style of a core part is removed, and it is usually about 0.1 - 24 hours^It is 
desirable an excessive amount, then to make the amount of the above-mentioned acid 
used inte 1 - 1000 weight section extent generally to the nature of dual structure 
nano scale needlelike substance 1 weight action, although it is good. Although 
especially the temperature conditions at the time of churning are not restated, 
generally it is desirable to consider as about room temperature 100 degree C. After 
acid treatment is rinsed, by drying, an iron system style is removed and nano scale 
straight-line-like hollow carbon material, such as a carbon nanotube, is obtained. 
[0067] In this way, an iron system style is removed from the core part of the quality of a 
dual structure nano scale needlelike substance of a basis, and nano scale 
straight-line-like hollow carbon material, such as a carbon nanotube obtained, has the 
structure where linearity is high in addition. Twine, and nano scale straight-line like 
hollow carbon material, such as a carbon nanotube obtained from the height of the 
linearity, is not mutually, but its usefulness is high. 

[0068] Moreover, about 15-1000nm of diameters of especially nanoscale 
straight-line-like hollow carbon material, such as a carbon nanotube obtained, is about 
40- 120nm, and especially the aspect ratio (ratio of length to diameter) of die-length L to 
a diameter D is five to about 60 three to about 100. Although the thickness of a wall 
changes with the class of carbon content compound at the time of making carbon 
deposit on an iron system style, conditions, etc., generally it is about 5-20nm especially 
about 0.5- lOOnm. 

[0069] Moreover, the carbon material which constitutes a wall may have the 
in-between structure, when structure changes with the class of carbon content 
compound at the time of making carbon deposit on an iron system style, conditions, etc., 
and it has graphite structure, and it has amorphous structure. For example, when 
benzene is used as this carbon content compound, it becomes the graphite structure 
which developed into altitude and aliphatic hydrocarbon is used as this carbon content 
compound, there is an inclination used as amorphous structure. 

[0070] Nano scale straight-line-like hollow carbon material, such as a carbon nanotube 
from which it, the quality of a dual structure nano-scale needlelike substance obtained 
according to the above this invention manufacturing method and from now on, comes to 
remove the iron system style of a core part, is suitable for applications, such as an 
electron emission ingredient, a gradual release agent, sliding material, electric 
conduction pair fibril, the magnetic substance, a superconductor, an abrasion 
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resistance material, a semi-conductor, and gas occlusion material. 
[0071] 

[Example] An example is hung up over below and this invention is explained to it much 
more in detail. 

[0072] After putting example l(l) PTFE (polytetrafluoroethylene) film 20g and 3g of 
ferric chloride into the porcelain boat and setting the pressure in a fission reactor to 
5Pa, the iron system nano-scale style was obtained by requiring 30 minutes, carrying 
out a temperature up to 500 degrees C, and maintaining for 30 minutes at 500 degrees 
C succeedingly. The electron microscope photograph is shown as drawing 1 . 
[0073] It turns out that the linearity of the iron system nano-scale style of this 
invention is high so that clearly from drawing 1 . In addition, it was checked as a result 
of analysis by EDX and EELS (Electron Energy Loss Spectroscopy: electron energy loss 
spectroscopy) that it is what the obtained iron system nano-scale style becomes from 
iron fluoride. 

[0074] In addition, the scale shown in drawing 1 shows that the die length from a left 
end dot to a right end dot is 600nm. Also in drawing 2 and drawing 3 , it is the same. 
[0075] (2) After having put PTFE film lOg into the fission reactor as a carbon content 
compound after obtaining an iron system nano-scale style above (l), and setting the 
pressure in a fission reactor to 5Pa, the temperature up was carried out to 525 degrees 
C, and it maintained for 30 minutes at 525 degrees C succeedingly. In this way, the 
quality of a dual structure nano-scale needlelike substance which carbon deposited on 
the periphery of an iron system nano-scale style was obtained. The electron microscope 
photograph is shown in drawing 2 . 

[0076] The quality of a dual structure nano-scale needlelike substance of linearity of 
this invention is high, and it is not entangled mutually so that clearly from drawing 2 . 
[0077] (3) The quality of a dual structure nano- scale needlelike substance obtained 
according to the approach of the above (2) was heated for 30 minutes at 850 degrees C 
under the pressure of 5Pa. In this way, the iron system nano- scale style of the core part 
of the quality of a dual structure nano-scale needlelike substance was removed, and 
nano-scale straight- line -like hollow carbon material was obtained. The electron 
microscope photograph is shown in drawing 3 . 

[0078] The obtained nano-scale straight-line -like hollow carbon material is carbon 
material which became hollow as a result of removing the iron system nano-scale style 
of the core part of the quality of a dual structure nano- scale needlelike substance and 
the carbon material of a periphery remaining, and is understood that linearity is high 
so that clearly from drawing 3 . 

[0079] Moreover, as a result of analyzing with an X-ray diffraction method, the 
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structure of the tube wall of the obtained quality of a dual structure nano scale 
needlelike substance was amorphous structure. 

[0080] FeC12 was extracted on the boat made from example 2(1) alumina, 0.4g of l.Og 
of NaF(s) was further extracted on another boat made from an alumina, two boats were 
set in the same furnace, and degassing processing was performed at a vacuum and 200 
degrees C. Then, the needlelike whisker of FeF2 with high linearity was obtained in 
the low-temperature section between heaters by maintaining FeC12 side at 500 degrees 
C, and maintaining the NaF side at 750 degrees C for 30 minutes, maintaining a 
vacuum succeedingly. 

[0081] (2) Succeedingly, consider as the argon ambient atmosphere of 400kPa(s) by 
argon circulation of 100CCM after making the whole furnace into 500 degrees C. By 
introducing in a furnace the argon support saturation hexane (argon which saturated 
the hexane steam) of 100CCM by 500 degrees C and 400kPa Carbon was made to 
deposit on the periphery of the above-mentioned FeF2 needlelike whisker (about 600 
degrees C or less solid-state), and the nano scale straight-line-like hollow carbon 
material (quality of a dual structure nano-scale needlelike substance) which connoted 
the FeF2 needlelike whisker as a core part was obtained. 

[0082] The obtained quality of a dual structure nano-scale needlelike substance of 
linearity was high, and it was what is not entangled mutually. 

[0083] (3) By making it a vacuum at 800 degrees C further succeedingly, FeF2 of a core 
part was removed, linearity was high and nano-scale straight-line-like hollow carbon 
material with an outer diameter of 60nm which is not entangled mutually was 
obtained. 

[0084] Nano scale straight-line-like hollow carbon material with an outer diameter of 
60nm was obtained like the example 2 except replacing with the argon support 
saturation benzene used as a carbon source in example 3 example 2, and using 
methane. This thing had high linearity and was what is not entangled mutually. 
[0085] Powder-like FeC120.4g was put in in the furnace of a configuration of having 
installed horizontally the quartz tube equipped with the example 4 (l) heater, and it 
heat-treated for 30 minutes under a hydrogen ambient atmosphere and pressure 50kPa 
and 600-degree C conditions. While FeC12 changed into the gaseous-phase condition 
and it was returned from hydrogen between this heat-treatment, it became metal iron, 
and the iron system style which has the path of a nano-scale grew. As a result of 
analyzing this iron system style by EDX (energydispersive-X ray-fluorescence-analysis 
equipment), it turned out that it is iron needle crystal. 

[0086] (2) In order to change a hydrogen ambient atmosphere into a benzene ambient 
atmosphere succeedingly, with the above-mentioned temperature and a flow and 
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pressure requirement maintained, the argon support saturation benzene (gas which 
the benzene steam was saturated and was made to support with an argon) of 100CCM 
was introduced in the furnace. By holding the system of reaction for 60 minutes under 
this condition, carbon was made to deposit on the periphery of the above-mentioned 
nano scale iron system needle crystal, and 1.2g of quality of a dual structure nano scale 
needlelike substance was obtained. 

[0087] When a part of obtained quality of a dual structure nano* scale needle like 
substance was taken out and having been observed by TEM, carbon accumulated on 
the surroundings of the nano-scale iron system needle crystal obtained above (l), and 
forming the carbon nanotube of the graphite structure of multi-wall DOTAIPU which 
consists of two or more layers was checked. 

[0088] That is, the obtained quality of a dual structure nano- scale needlelike substance 
is complex with the high linearity which consists of a carbon nanotube formed in the 
periphery of the core part which consists of the above-mentioned iron system style, and 
this core part, and having not twined mutually was checked. Moreover, most impurities 
other than this complex were not observed. 

[0089] When this complex was observed with the scanning electron microscope and the 
transmission electron microscope, the diameter was about 10*30nm, and the die length 
was about 1-7 micrometers. The thickness of a wall was about l-5nm. 
[0090] (3) The temperature up of C12/the Ar (chlorine diluted with the argon: 5% of 
levels of chlorine) was carried out by part for programming rate/of 8 degrees C to 
100CCM ON ** and 800 degrees C 5% into the furnace in which the quality of a dual 
structure nano scale needlelike substance obtained above (2) is furthermore held. In 
reaction-time 120 minutes, 3mg (namely, carbon nanotube) of quality of a hollow 
nano-scale needlelike substance from which the iron system style of a core part was 
removed was obtained. 

[0091] When the obtained carbon nanotube was observed with the scanning electron 
microscope and the transmission electron microscope, it had high linearity, and did not 
twine mutually, but the diameter was about 10-30nm, and the die length was about 1-7 
micrometers. The thickness of the wall of a carbon nanotube was about 15nm. 
[0092] (4) After isolating l.Og of quality of a dual structure nano scale needlelike 
substance furthermore obtained like the above (2) and distributing and agitating to 
20ml of 10- N solution of hydrochloric acid at a room temperature for 3 hours, 5mg 
(namely, carbon nanotube) of quality of a hollow nano scale needlelike substance from 
which the core part was removed was obtained by filtration, distilled water washing, 
and desiccation processing with the filter of 0.2 micrometers of apertures. 
[0093] When the obtained carbon nanotube was observed with the scanning electron 
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microscope and the transmission electron microscope, it had high linearity, and did not 
twine mutually, but the diameter was about 10-30nm, and the die length was about 1-7 
micrometers. The thickness of the wall of a carbon nanotube was about l-5nm. 
[0094] 

[Effect of the Invention] Since the approach of making carbon deposit on the 
surroundings of the iron system style excellent in said linearity is adopted according to 
this invention, this iron system style can be used as a core part, and the quality of a 
dual structure nanoscale needlelike substance excellent in the linearity whose wall is 
a carbon material can be alternatively obtained by high yield. 

[0095] Moreover, since the iron system style of a core part is removable by heating this 
quality of a dual structure nano-scale needlelike substance at the temperature more 
than the melting point of the iron system style of that core part, or heating it under 
existence of a halogen, nano scale straight-line like hollow carbon material, such as a 
carbon nanotube which maintained the high linearity of the beginning, can be 
alternatively obtained by high yield. 
[Brief Description of the Drawings] 

[Drawing l] It is the electron microscope photograph of the iron system style obtained 
by (1) of an example 1. 

[Drawing 2] It is the electron microscope photograph of the quality of a dual structure 
nano scale needlelike substance obtained by (2) of an example 1. 

[Drawing 3] It is the electron microscope photograph of the nanoscale 
straight-line-like hollow carbon material obtained by (3) of an example 1. 
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[0044] ±EJK*MTfl:^«Jfc *** Jrt&TT-t 

Witf. 7oy^. r^v- ^ 

a^t9-v«. J£Sli*2~l 0. »C2Xli3<0 

[ 0 0 4 5 1 W£, KK**#ffc*ftfc LT - 
ifijfb57MnxfV>' (PTFE) % 

•y-ffct*— UtVSHb (PVDF) ^7 .■/#Slfli^2r<£ffl'^ 

7WnifVV (PTFE) #**UV>. 
[0046] ±ffi|WI6**<k^**ft*»«*^^ 

■rtnisfe-r*iw>ai*t l-ck. 4 0 o*c- 1 5 0 o-os 

jffiL<li400~l 000°CgS. Wt=5 0 0~ 
7 0 0XM&.Th2>' <SLs _hiePTFE^c07 v**©* 

K**#ft:£Wfc vx&m-tzmzii. 510-550 
[0047] iw$mcr>mmmi. nmmfiK m^n. 

[0 048] M^^ffi^kL-CJi, jfiffi*»feJD 

HRCIi 1 0-* P a- 1 

5 0kPa«*. #* U<«0. lPa-1500Pa 
#tc 1 P a— 1 0 0 P a®JST$>i>. 

[0049] tyxy-;^fi^tt^^^ t m 



ft®.® 1 LT . ****fc£W* 0.1-1 

[0050] RjEtt, »JWe*> 
< . -JgCtiO . 1 — 1 O^flS, tCO. 5 — 2B$ 

[0053] is.w><nm?m®.wi±~ mmz^^tttzm. 

[0054]^. -ai«aivx^--**wi*i»i. 
iWWttfttft-C*'' ^«-C» 9 . IBS** 15-1000 
nmg^, »fc4 0-12 OnBgUJETft 0 . KSD Cc*tT 
**S L<OT^^ bit ( L/D ) {43- 1 0 OSK. 
#115—6 0fUt"C£>6. 

[0055] *-#^t>'f*-/W->'^-*t 

fCiott*^* 5 . HRfc. 0. 5-lOOnn^ 
Jg, #£ 5 — 2 0 nmigJgTfc S . 
[0 0 56] i^MSB2r««-r«>^*f±^ I£3t£#c3% 

r o o 5 7 1 ± yx^ = jvm^Em^m£M& 
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ffl<oft»«ttt*SI»*^*^«- Mitt. 

[0 0 583 ±9BL<J4. ra^^^~^t# 
14. ^^M*^K±^Mtri«Sfyx 
F 2 . FeCl 2 . FeCl 3 *^Aoyyft»ft&4 

JilB^Nn^fc LT*4. ft*. 

[0060] Z3«Bt^yx^-;P#t*ft«S:. Jn^T 

%^»fc&£jHi£ift]£) r£>&. — «««4. iP^SJK 

(4. 3 0 0 4 C- 1 5 0 0'CiSJg. *?£L<*46 0 0- 1 
0 0 0°CgJS. 0 0 — 90 0XmB&>K3Kfrt>M 

£: LT . Mitt. sKljfN^?/^!^^ (PTF 

*&«B&(PFAk ^-yftt'rLy-r^aJIg (PVDF) ^coy 

'y*«B*£«iHLfc*^4. ni§ty^^;nt 
. tzz.mmmi-sx^-^ttyn'gz 5 6 0 

X:Ja±cOfflKT\ f£ £5 6 0 — 300 0X:aJK<O«flrC 
[0062] ±tS JllSirt" & It tf>S?H£\X 14' M=f y>CDj£ 



[0063] &fz. ±mm^hmcr>^x^^yy 

WEA^affltSJtf, HRWil 0" 4 Pa-l 50 
kPagjg, »* L<t40. lPa-1 500Pag 
Jg v ^:lPa-100P aaK-C£>& . 

[0 0 64] z^fjs^y^irwi^-ttawfc^^yv 

S*u5rv^ HR«c. ^Hfit^y-X^-^#t«»Kl 
g^otfUt. au^I- 1 0 00 0C(M<7)«teiSK 
■ei»-3 0 0*SS, #£L<141 0-1 0 0 0CCM 

comt&mmT io*-i 2 o#s*«iM"*«o**» & l 

t^. ^^-Cs r CCMj (4. CC/min<7)S8rC*9s 1*3 
fc 0 tcKIE»ic4mSii«Xf^S(CC) *fW. Any 
><OffiJHfi#. JLfeieH^TI&£T(I!&^. t'M^ 
^#t^^^^^h^0. — *JilfflKffl^JbRB6 

[0065] ±MSjsm9mXl^^y><r>^^TTcoM 

ittJ:V\, — jRfcttO. l — l 0B$smS. WfcO. 5 

— 2^BPBJSOlflR*1rittJ:v^ »*KJi:^'C«* Sffi 

[0066] ss^mte. ~»§*t^y.x^-^t 
mdzmfezti^^K Witt. i-ioNggw^) 

^SftSi-C-CfcO, ISO. l-2 4^It 
±fEBW>ttH»«4. »W*4:-r*ttf«tV^ H* 

1 — 1 0 0 OIMHKt 1 U\ Iffl* 

— l oo-caflsfc^-s^jiauv^ BBiraiatt. 

[0067] d 5 LTWfe^Xr-sK^y^A-y* 

[0 0 68] 4^. »6*l**-sK^>'^A- , rW<!0 

IS^i 5-1 oo 

Onm^JS. #C4 0- 1 2 0 nnffMJgT'£> 0 . K@D^ 
LCOT^^ bit ( L/D ) (43— 1 0 OS 
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mz£-ozi>m%z>-t3K — mzo. 5~~ loommm.. 
[00693 £tzm.&&ffif&-t&8tmmi. smztm 

mmmLr^&m&tfhz,. man. mmttit-s 
Lx^yv>'zmmLfiimizmzmigiz$mLtc?' 

[0070] £Lt<7>*&Bmmmtz ± 0 #^*u> -ats 

[0071] 

immmi MTizmmMZftifx^wz ± "3-1111 
[0072: mmm 1 

(Dptfe (tfy^rh^yjisj-m-^-uy) y<uV£.20 
s t mm 3 s SrlSMtf- h MA*U RJS*FI*) coffin £ 
5PatL^ 3 0^Sr^L-C5 0 0°C£T#iaU 
5l#^^5OO-C^3O^-fai6i^-r^C:i:^J:0. ffe^ 

t^n«^t. ^om^sa^^^mi 

[ 0 0 7 3 ] 0 1 frt>tyt>fr* J: 3 *^BJcO^^- 

j^, EDXM'EELS (Electron Energy Loss S 
pectroscopy : S^c*;I^W8ffe5H&£) CC«fc&#W 
ojg*. #^*i^f^7-yx^-/i^t«#:**:7 -yft3fc&> 

^ # h i> nx-fo & z t mm s ixk. . 

[0 0 74] ffi. mUzte^XTF^iiX^&^lr— )V 
(i. &i%COF -y bfr^ttf%(7)}< <y h$.XcO&2tf6 0 0 
nmt^Sut^t. S22Stt/lS13tCt5V^Tt>|SFtT 

[0075] (2)±ma)X-&&1-SAlr-^$W#Zn 
tzm. mM^it^b LX . PTFE7 h iVJ* 1 0 g £R 
jjaFlcAfU 50E*FF*l<J r >£E:*J 5r5Pai 5 2 5 

"C^ L, 31 £ 5 2 5*Cfc 3 0 4HB*» Lfc. 

[0076] 132 *^BB^A>5r J: o *^BJcOZlS« 

[0077] o) ±te (2) coumizfei x&cuK-mm 

m-fSXtr-JUSmm'gZ. 5PacojE77T. 8 5 0°C 



*SrEl3tc^-r. 

[0078] &3tPhmt>tPG:iL olz. l&hlXtt-;* 

nmmttmm L^mm^t ^^msmx-ib o . m. 

[ 0 0 7 9 ] & fc. X&Hiffa^J: 0#ff LfclS*. # 
[0 080] ^MCT2 

(D7;l/StS*'-htFeC l 2 3:0.4g, 2t>lZi>o 
—'OCOTJUSil-mX-hlZtia.FZl.QgWgZL . 2o<?)^ 

ttLfc. 5l****aE*«a*Lfc*4, FeC 

1 2 {D£50(TC. NaFffl!|Sr750°C^30^*i^-r-5> d t tcj; 

[0081] (2)§||=^#, PtM500t:tl,^ 

f^, iooccM^r/i'^'>-8Bit=i; 0 4 o o kPaor/w^"^ 

fl^tL. 5 0 0r. ^OkPaT'lOOCCMtfOT^^V-ffi^ 

- (*«76o o'cjiiTT-(±@«c) cMfflizmmzmmis-tt 

X, ,UgPi:LTFeF 2 #t^'7>fX^-^^LJt^y 
[0082] »fe*lfc^ffl«t+y^^-/P«-««Wt 
[0 083] (3)$^>t3. 3|g=^#800'CT-SS^-f5i 

[0 084 ] il*g0iJ3 

^giJ2tc*jv^T^SMfc LTfflv^r;p^>ifl»iaiD 

IC LT WloOnracT)^ y ^ ir— ;H£S«tr'^*W^ W 
[0085] |g(ifiW4 

(1) b - ^ - SrH ifc^W SrTkTKISE Lfc»a<0»» 
rtT-, M<OF e C 1 2 0 . 4 g £A*U *3g#g]^, 
TsJE7J50kPa, 60 0 °C<75^rrTT' 3 O^SDia 
«taL/c» CKOjD^Jl&a^ratC, FeCl,l±S«|«)| 
t^rO, ?J<*T-)l7t;§ix.|»tlR|B$^S^t^r'9, ^y 

EDX (i^yl^-irfffiaattXIMrSSS 




a. 

[0 0 86] (2)3I£^£, ±IBiS«S^ffi^^frS:«6 

ftLfztt.. *mmmm.z^>'*±>mmmz3£x.&K:#> 

[0087] ft/bftftZM 3a^yx^-yuft««i«« 
— «*ROffiLTTE(rc«(fL>ti: ±£(1)-?**: 

jtort - y a - r sr l r i •> & ^ t tm&z 
[ o o 8 8 ] ep^. ft^n^ra^it^y^-rt'Sttf 
JEM S ixti * - > -r j -f- ^ - ^ =3r & ffiftttaft v i 

[0089] mMizfcZfe&m.'mTmmm&tfm&mm 
^mmmzrmm Ltt;^. ^ms(±, 10—30 

[0090] (Smc. ±is(2)x-t#^^-a«^y 

A^--;U#f^»$rflK^LTV>2>n*ltc. 5%C1 2 / 
Ar (T;Pr/>-C#«?L3t«* : l§iS@jS5%) £100C 
CMAix, 8 0 0°C£T-#>ait^8°C/#T-#iaUt„ M 

£3mgf#j£. 

[0091] tt^T^-^v^-y^-r&^Mm 
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1 0 — 3 0nm^-C&9. -£<OH$«i l~7,um 
l~5nn^jKT'S>r>?t. 

[0092] (4) Sic, ±ia<2)k|i)«tcL-a#£>:ftj'£- 

Wfmi-y^-tv&mhm 1 . 0 § sr^st u , mst- 

1 0NttK*KK2 0m 1 t=3B$HMM»C, fWPLfcft. 7L 
mo. 2MmCOy JJUf-X'Fm. ^®*i$fe?*. 

[0093] w^tatjfr-stf^y^-.x-rtjtssw 

1 O-SOnmmmT'fo*). ^c7)^${il~7Atm 

n&x°g>itz. #-#>i-s?-x.-7'<?>m.m<7>miui. 

l~5nn^jKT-^o^„ 
[0094] 

[0095] ztz. z\<ozM.mmi-y^y—fV4fmm 

[0®c7)ffi#5:UiBB] 

[01 ] j^Sfe^JlcO(l)Ti#4>^^#ttt#:^^ 

[@2] iofc«io(2)-c»fe#tfcza«jaw-yx^- 
[03] i^&SPJ 1 co (3) -c*- y a r-tummft 
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im3] 




[02] 




7oy b*<—i?(7)Wi£ 



a2)¥t^Mm mm ?e— 

^Rg^BSrp^^K^lffHrraTB 1 #2 J 
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